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In June 2007, a workshop was held in Karlsruhe, 
Germany "International Workshop on Upper Tropospheric 
Humidity"  (partially SPARC sponsored)

The questions discussed in the workshop boil down to:

(1) At what supersaturation do we expect ice to nucleate?

(2) Thereafter, how rapidly do we expect ice to grow and 
supersaturation to equilibrate (S → 1)? 

where:

S =
pH2O

pvap (T)
=

partial pressure of water

vapor pressure of ice



Figure from 
Thomas Peter:

Black curves 
are from Koop 
et al, 2000, 
blue curve is 
water 
saturation



Conclusions – Summary of Potential Explanations: (T. Peter)

How good are the data?

Potential out-of-cloud effects:
• Lack of preexisting aerosol?  
• Low mass accommodation of H2O on aerosol?
• Underestimated vapor pressure of supercooled water?
• Surface nucleation?
• Glass formation?
• Viscous Ih-Ic mixtures?

Potential in-cloud effects:
• Control by ice nuclei?
• Mesoscale temperature fluctuations?
• Mesoscale subresolution patchiness?
• Microscale subresolution patchiness?
• HNO3 deposition on ice, forming NAT? 
• Low mass accommodation of H2O on ice?
• Cubic ice?
• Overpopulated tail of high velocity molecules?

Not good, but good enough to accept 
persistent S > 1.2 inside and S > 1.6 
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HOW UNCERTAIN ARE THE DATA?  Important question for 
satellite validation.

Red = balloon, black = aircraft





How do estimates of 
frequency of high 
RHice differ?

Frequency of very high 
RHice greater for MLS than 
for AIRS.

From Andrew Gettelman



TC4 analysis



matched profiles, all latitudes

TC4

From H. Vömel (will be explained in greater detail in his 
talk in the plenary session on Wednesday morning)



% differences between instruments largest at low 
mixing ratios.

Significant differences exist between water vapor 
instruments in the UTLS.  Note, these differences are 
large enough that interpretations as to processes 
occurring in the atmosphere can change by simply 
using data from different instruments.

Assessing the reasons for these differences and 
establishing what the accuracies of the measurements 
actually are should be a priority before using such 
measurements for validation or for reassessing cloud 
physical parameterizations.



To address the accuracy question at low values, there will 
be an experiment in Germany called AquaVIT {Aqua 
Validation and Instrument Tests} 

This is an intercomparison campaign of water vapour 
measurement techniques to be held in the AIDA  Chamber 
in in Karlsuhe October 8th - November 2nd, 2007, 
Karlsuhe, Germany.  
(http://imk-aida.fzk.de/campaigns/RH01/Water-
Intercomparison-www.htm)

Formal intercomparison campaign at the AIDA aerosol & 
cloud chamber, during which most of the relevant 
measurement methods and instruments will be compared 
for a range of well-defined atmospheric conditions 

http://imk-aida.fzk.de/campaigns/RH01/Water-Intercomparison-www.htm
http://imk-aida.fzk.de/campaigns/RH01/Water-Intercomparison-www.htm


What is the AIDA chamber?
Aerosol Interaction and Dynamics in the Atmosphere

Forschungszentrum Karlsruhe, Germany 



• The AIDA aerosol and cloud simulation chamber 
allows controlled variation of the following 
parameters:

• - Temperature range: 183 to 313 K
• - Water concentrations: 0.3 ppm (1atm) to nearly 

saturation with respect to ice at static (T,p)-conditions
• - Ice saturation ratios of more than 2 during dynamic 

expansion experiments (for time periods from a few 
minutes up to about 30 min)

• - Total pressure: 0.01 to 1000 hPa (experiments are 
typically conducted above 100 hPa)

• - With/without aerosol particles or water/ice clouds 
(including supersaturation)



AquaVIT
Bring together the atmospheric water measurement community 
including water vapour and total water measuring instruments. 

Determine the instrument performances for static conditions 
(pressure, temperature, & water constant) and dynamic 
conditions (changing pressure, temperature, water, cloud 
density) for low water concentrations (1 - 20 ppm). Reasons for 
possible discrepancies will be investigated by variation of crucial 
parameters. 

The participating instruments will be intercalibrated among each
other at the AIDA chamber and optionally in comparison with an 
external H2O reference source by PTB (“German NIST”). 
Scientific goals beyond instrument intercomparison may be 
addressed, however, the intercomparison takes priority.



Detailed timeframe:

1-5 Oct 2007: Preparation of AIDA chamber 

8-12 Oct 2007: Installation of the instruments and 
test experiments 

15-26 Oct 2007: Measurements 

29 Oct – 2 Nov: Backup Week 
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